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DETAILED ACTION 
Election/Restrictions 

1 . Claims 6-15 withdrawn from furtlier consideration pursuant to 37 CFR 1 .142(b) 
as being drawn to a nonelected invention, tliere being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on 08/21/2008. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 

determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining tlie differences between the prior art and tlie claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1 & 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Eckl et al. (2003/0218514) in view of Kuo et al. (2004/0016995). 

Eckl '514 disclose a variable capacitor system comprising a substrate ([0043] - 
wafer); a variable capacitor (C3 - fig. 1; [0033]) including a driving mechanism for 
varying capacitance stored by a pair of electrodes ([0021] & [0050] - MEMS 
capacitor and changing distance between plates (pair of electrodes) implies a 
driving mechanism); a plurality of fixed capacitors (CI & C2 - fig. 1; [0033]) 
having fixed capacitance stored by a plurality of pairs of electrodes ([0050] - 
comb-like structure); wiring means for electrically connecting said variable 
capacitor and said fixed capacitors (rf-portl wire -fig. 1); and a switch (1ci, 1c2, 
1c3) to electrically connect said variable capacitor and a capacitor or capacitors 
selected from said plurality of fixed capacitors (fig. 1 ; [0003]). Eckl '514 fails to 
disclose the variable capacitor formed in a main surface of said substrate; the 
plurality of fixed capacitors formed in an opposite side of said main surface; and 
the switch disposed in said main surface of said substrate. 

Kuo '995 discloses a MEMS device (610 - fig. 6; [0102]) formed in a main 
surface (fig. 6) and a control chip element (600) formed in an opposite side of 
said main surface (fig. 6). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize both sides of the substrate of Eckl '514 as taught by 
Kuo '995 and thus form the MEMS switch and MEMS varactor on a main surface 
of the substrate (movable/active components on a single side) and form the fixed 
capacltor(s) (non-movable/passive components) in an opposite side of the main 
surface to reduce the footprint of the variable capacitor system. 

In regards to claim 3, 

The references as applied above discloses all the limitations of claim 3 except 
said variable capacitor and said fixed capacitors are formed electrically in 
parallel, total capacitance of said fixed capacitors is larger than maximum 
capacitance of said variable capacitor, and said switch controls the number of 
said fixed capacitors connected electrically. However, Eckl '541 further discloses 
said variable capacitor and said fixed capacitors are formed electrically in parallel 
(fig. 1), and said switch controls the number of said fixed capacitors connected 
electrically (fig. 1 ). Eckl '541 discloses the claimed invention except for the total 
capacitance of said fixed capacitors is larger than maximum capacitance of said 
variable capacitor. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to have the total capacitance of said fixed 
capacitors larger than a maximum capacitance of said variable capacitor to 
increase the range of possible capacitance values obtainable by the variable 
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capacitor system, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 



6. Claim 2 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Eckl '514 
and Kuo '995 as applied to claim 1 above, and further in view of Sun et al. (6,307,169). 
In regards to claim 2, 

The references as applied above disclose all the limitations of claim 2 except 
said variable capacitor includes first and second electrode layers formed on said 
main surface of said substrate with space therebetween and a driving 
mechanism for controlling said space between said first and second electrode 
layers; and said switch includes first and second wiring layers formed on said 
main surface of said substrate with space therebetween, a beam supported to 
said substrate and having a conductive junction, and a driving mechanism for 
bring said junction into electrical contact with said first or second wiring layer. 
However, Eckl '514 further discloses said variable capacitor includes first and 
second electrode layers formed on said main surface of said substrate with 
space therebetween and a driving mechanism for controlling said space between 
said first and second electrode layers ([0050] - two electrodes (first and second) 
distance between said electrodes change - implies a driving mechanism). 
Eckr514 fails to disclose said switch includes first and second wiring layers 
formed on said main surface of said substrate with space therebetween, a beam 
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supported to said substrate and having a conductive junction, and a driving 
mechanism for bring said junction into electrical contact with said first or second 
wiring layer. 

Sun '1 69 discloses a MEMS switch (1 00 - fig. 1 -2; column 3 - lines 3-4) includes 
first (102 -fig. 1-2; column 3 -lines 5-6) and second (103 -fig. 1-2; column 3- 
lines 5-6) wiring layers formed on said main surface of said substrate (101 - fig. 
1-2; column 3 - line 7) with space therebetween (fig. 2), a beam (104 - fig. 1-2; 
column 3 - line 24) supported to said substrate and having a conductive junction 
(106 - fig. 1-2; column 6 - lines 23-24), and a driving mechanism for bring said 
junction into electrical contact with said first or second wiring layer (fig. 3; column 
5 -lines 1-17). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the MEMS switch taught by Sun '169 as the MEMS 
switch of the variable capacitor system of Eckl '514 to obtain a variable capacitor 
system comprising a MEMS switch with increased reliability, reduced stiction, 
and higher switching speed. 

7. Claims 1 , 3-5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Eckl et al. (2004/0147237) in view of Kuo '995. 
In regards to claim 1 , 
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Eckl '237 disclose a variable capacitor system comprising a substrate ([0053] - 
wafer); a variable capacitor (Ci - fig. 1 ; [0037]) including a driving mechanism for 
varying capacitance stored by a pair of electrodes ([0037-0038] & [0062]); a 
plurality of fixed capacitors (C2-fig. 1; [0037]) having fixed capacitance stored 
by a plurality of pairs of electrodes; wiring means for electrically connecting said 
variable capacitor and said fixed capacitors (rf-port2 wire -fig. 1); and a switch 
(Sc2) to electrically connect said variable capacitor and a capacitor or capacitors 
selected from said plurality of fixed capacitors (fig. 1 ; [0037]). Eckl '237 fails to 
disclose the variable capacitor formed in a main surface of said substrate; the 
plurality of fixed capacitors formed in an opposite side of said main surface; and 
the switch disposed in said main surface of said substrate. 

Kuo '995 discloses a MEMS device (610 - fig. 6; [0102]) formed in a main 
surface (fig. 6) and a control chip element (600) formed in an opposite side of 
said main surface (fig. 6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize both sides of the substrate of Eckl '237 as taught by 
Kuo '995 and thus form the MEMS switch and MEMS varactor on a main surface 
of the substrate (movable/active components on a single side) and form the fixed 
capacitor(s) (non-movable/passive components) in an opposite side of the main 
surface to reduce the footprint of the variable capacitor system. 



Application/Control Number: 10/780,585 
Art Unit: 2831 



Page 8 



In regards to claim 3, 

The references as applied above discloses all the limitations of claim 3 except 
said variable capacitor and said fixed capacitors are formed electrically in 
parallel, total capacitance of said fixed capacitors is larger than maximum 
capacitance of said variable capacitor, and said switch controls the number of 
said fixed capacitors connected electrically. However, Eckl '237 further discloses 
said variable capacitor and said fixed capacitors are formed electrically in parallel 
(fig. 1 ), total capacitance of said fixed capacitors is larger than maximum 
capacitance of said variable capacitor ([0042]), and said switch controls the 
number of said fixed capacitors connected electrically ([0039]). 

In regards to claim 4, 

The references as applied above discloses all the limitations of claim 4 except an 
interval of total fixed capacitance varied when total capacitance of said fixed 
capacitors connected to a circuit electrically by said switch is varied is smaller 
than a variable capacitance range of said variable capacitor. However, Eckl '237 
further discloses an interval of total fixed capacitance varied when total 
capacitance of said fixed capacitors connected to a circuit electrically by said 
switch is varied is smaller than a variable capacitance range of said variable 
capacitor ([0042]). 
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In regards to claim 5, 

The references as applied above discloses all the limitations of claim 5 except an 
interval of total fixed capacitance varied when total capacitance of said fixed 
capacitors connected to a circuit electrically by said switch is varied is larger than 
a variable capacitance range of said variable capacitor. However, Eckl '237 
further discloses an interval of total fixed capacitance varied when total 
capacitance of said fixed capacitors connected to a circuit electrically by said 
switch is varied is larger than a variable capacitance range of said variable 
capacitor ([0042]). 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

USPGPUB 2002/0135428 discloses a plurality of fixed capacitors connected in 

parallel with a varactor via switches. 



USPAT 7,155,182 



Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID M. SINCLAIR whose telephone number is 
(571)270-5068. The examiner can normally be reached on Mon - Thurs. 8-4. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego F. Gutierrez can be reached on (571 ) 272-2245. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retheval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Diego Gutierrez/ 

Supervisory Patent Examiner, Art Unit 2831 

ID. M. S./ 

Examiner, Art Unit 2831 



